Activation of cyclic AMP-dependent protein kinase is required for long-term enhancement at corticostriatal synapses in rats.
The induction of long-term potentiation (LTP) at corticostriatal synapses is dependent on the activation of postsynaptic NMDA receptors, but the mechanisms involved in the maintenance of LTP are not known. We report here that forskolin, an activator of adenylyl cyclase, induces a lasting enhancement of the corticostriatal synaptic response. This enhancement is associated with a lasting decrease in paired-pulse ratio, and is blocked by inhibitors of adenylyl cyclase and cyclic AMP-dependent protein kinase (PKA), but not by a PKA inhibitor injected into the postsynaptic cell. Tetanically-induced LTP is also associated with a decrease in paired-pulse ratio and partially occludes the subsequent action of forskolin. Our results suggest that activation of presynaptic PKA can enhance neurotransmission at corticostriatal synapses; a mechanism required for the expression of LTP at these synapses.